Conservation biology and restoration ecology share a common interest in maintaining or
C onservation biology and restoration ecology represent two approaches to retaining the Earth's biodiversity in the face of burgeoning human populations and their impacts on the environment. Both are well-established scientific disciplines, with their own professional societies, regional chapters, journals, Web sites, newsletters, and international conferences. Both are intended to bridge the gaps among science, practice, and policy. However, despite calls for their integration (Dobson et al. 1997 , Young 2000 , conservation biology and restoration ecology are not as closely intertwined as they should be.
Given their separate beginnings and differing emphases, wedding conservation biology with restoration ecology would be difficult even were the world a stable place. But it isn't now and is much less likely to be so in the future. Both disciplines are challenged by the unprecedented rate and potential magnitude of environmental changes, which threaten to tear apart the fabric of the natural systems that both conservation and restoration have been striving to maintain. We don't have enough fingers to plug the holes in the dike to prevent the deluge of coming changes, which threaten to erase the hard-won gains. To meet this challenge, conservation and restoration must draw on their complementary strengths, conservation helping restoration to frame broader goals and restoration helping conservation to meet its goals.
Here, we first take a broad approach to assessing how the two disciplines have developed and how they differ in emphasis and approaches. We next consider the challenges they face in a different and less certain future and reflect on what might be done to address these challenges. We conclude by offering some thoughts about how closer integration of conservation biology and restoration ecology might be achieved. Our perspective reflects our experiences in bringing the science of ecology to bear on the practices of conservation and restoration. Because the future is clouded by uncertainty, our comments are necessarily more speculative than prescriptive.
How do conservation biology and restoration ecology differ?
To understand where conservation and restoration are today, it is necessary to understand where they came from.
A bit of history. Conservation in North America traces back to the natural philosophies of Ralph Waldo Emerson and Henry David Thoreau, the activism of John Muir, and-later-the land ethic of Aldo Leopold (Leopold 1949 , Callicott 1990 ). To these writers, nature had standing in and of itself, apart from any material or economic values to humans. Consequently, people had an ethical imperative to preserve and protect nature and wilderness (Rolston 2012) . Nongovernmental organizations (NGOs) such as the Sierra Club and The Nature Conservancy advanced this preservationist philosophy, and the emergence of environmental movements in the 1970s made conservation and environmentalism synonymous to much of the public. At the same time, conservation science was taking form, drawing from an array of disciplines to provide the theoretical and empirical underpinnings for nature preservation.
The roots of restoration ecology shared some similar strands. Following earlier developments in Europe and elsewhere (Hall 2005, Jordan and Lubick 2011) , restoration developed in two main ways in North America. The practice of restoring communities based on their historical state was fostered by the efforts of Aldo Leopold and John Curtis to recreate native prairie on abandoned farmland during the 1930s (Meine 1988) . The focus was on creating a functional prairie ecosystem with all its pieces-what we now call biodiversity (see figure 1 ). This work established the value of habitat restoration as a tool in the rehabilitation and preservation of nature.
A different approach to both conservation and restoration drew on the utilitarian philosophies of John Stuart Mill and his followers. In this view, nature was something to be used by people, and conservation meant wise use and development of natural resources, not setting them aside in parks or wilderness. This approach was perhaps most forcefully advanced by Gifford Pinchot in the first part of the twentieth century (Robbins et al. 2014) . It became the guiding principle for resource management in many government agencies in the United States, which emphasized restoring, managing, or reclaiming natural resources for human uses.
In much of Europe, conservation and restoration developed with similar emphases on preservation or utilitarian functions. Perceptions about what is "natural, " however, differed from those in North America, reflecting the millennia of intense use and management of most ecosystems. Consequently, people and their activities had long been inextricably interwoven into nature. Conservation choices often boiled down either to using current management regimes to maintain a system or to changing management to drive the system toward a different (perhaps more natural) state. In either case, active management was involved. The wildness that was the focus of early conservation in North America had long vanished over much of Europe. The recognition that indigenous peoples shaped ecosystems and landscapes in many parts of the non-European world prior to European colonization (e.g., Mann 2005) has further confounded perceptions of what is natural. As a result, the distinctions between preservation and use have blurred, altering the narrative around conservation and restoration goals and practices.
The present. Conservation and restoration today continue to bear the imprints of their histories. There are important distinctions between the two that affect how they may respond to the challenges of a changing world (table 1; Young 2000 , Young et al. 2005 . Restoration often begins when an area has been heavily altered or degraded, although it can be initiated anywhere across a range of alteration states (figure 2). Restoration may be carried out by government agencies or industry to repair damages from resource extraction or use or by individuals, community groups, or NGOs to return desired characteristics or species to local ecosystems. Where the damages are associated with human uses of resources (e.g., mining, clear-cut logging), the restoration may be prompted by regulations that require the repair or mitigation of damages or actions elsewhere to offset the anthropogenic damages (Maron et al. 2012) . Usually, this restoration is designed to recover at least some of the utilitarian values; consequently, the costs may be borne primarily by government or industry. The objective is to restore the functioning ecosystems that existed before degradation, although the species composition may differ substantially from what was there before. It is generally assumed that the succession and community assembly set in motion by restoration will move the system toward the desired state. If the disturbances have moved a system past a threshold or state transition, however, a return to either "natural" or predisturbance conditions may be unattainable (Bestelmeyer 2006 ).
In contrast (table 1), conservation is usually concerned with preserving and protecting the least degraded places, those that offer the greatest potential for maintaining or enhancing biodiversity (figure 2). Wilderness areas, protected areas, or nature reserves are set aside for their natural values or to provide habitat to populations and species. Conservation actions are often predicated on idealism and environmental ethics (Rolston 2012) , and subjective concepts of beauty and charisma strongly influence the selection of conservation targets. Even the "best" places that are the focus of conservation, however, may often be diminished in their conservation value relative to historical conditions (figure 2). Conservation aims to maintain the current conditions or, ideally, to return them to the former, "natural" state (often mistakenly taken as the "pristine" conditions that existed before the arrival of European colonists; Denevan 2011 , Wiens JA et al. 2012 . Most financial support for this sort of conservation is privately generated, either directly, through NGOs, or indirectly, by lobbying government agencies. Regardless of their objectives, however, both restoration and conservation generally presume that once the initial actions are completed, only minimal efforts will be required to maintain what has been gained-one can step back and leave it alone (Landres 2010) .
Complementary benefits. Although restoration and conservation are distinctive in history and approach, they have complementary benefits. In some situations, restoration is undertaken primarily to mitigate damages, and conservation benefits are secondary. Restoration of wetlands, for example, may be required to offset the environmental costs of constructing water-diversion facilities, but conservation can also benefit from the restoration. In other situations, restoration is driven by conservation objectives. Habitat restoration is often a central feature of recovery efforts for threatened and endangered species under the US Endangered Species Act. The restoration and maintenance of habitat for the endangered Kirtland's warbler (Setophaga kirtlandii) through prescribed burning (Bocetti et al. 2012) ; the removal of goats and pigs from islands to permit the recovery of vegetation for threatened species (e.g., Cruz et al. 2005) ; or the restoration of natural, unimpeded stream flows to permit migrations of endangered salmon (e.g., Service 2011) are examples. In some instances, restoration of habitat entails the modification or reinstatement of preexisting processes or management; patch burning in Australian savannas, for example, benefits both biodiversity and pastoral and cultural values (Legge et al. 2011) . By engaging community groups or NGOs, restoration activities can also generate public support for conservation and reconnect people with nature. In large restoration projects, the objectives and approaches often combine preservation and utilitarian values. The Comprehensive Everglades Restoration Plan, for example, is intended to restore the ecosystem, thereby ensuring clean and reliable water supplies and providing flood protection (www.evergladesplan.org/facts_info/faqs_ cerp.aspx). Restoration in the Sacramento-San Joaquin Delta of California is intended to provide a more reliable water supply for California while protecting and enhancing the delta ecosystem (http://deltacouncil.ca.gov/mission; see box 1). Restoration in both the Everglades and the California Delta involves large, expensive projects that extend over hundreds of square kilometers, include multiple governmental agencies, affect the economic interests of a multitude of stakeholders, and (because both involve water) are embroiled in controversy (Lund et al. 2010 , National Research Council 2014 . Similar situations are common wherever large river systems are involved: For instance, there has been intense debate in Australia over water management in the Murray-Darling system, particularly in relation to restoring environmental flows to maintain important marsh and riparian systems (Docker and Robinson 2013) .
What are the challenges?
These examples illustrate that some integration between conservation and restoration is already occurring. To realize their complimentary benefits, however, the integration between the two disciplines must become more systemic, and this, in turn, requires that several challenges be addressed. We highlight four.
Choosing goals. Conservation and restoration efforts often have different goals, creating barriers to their integration at the outset. Much conservation is built on the moral imperative to shepherd the Earth's creatures and the environments that sustain them (Rolston 2012) , and the regulations that drive endangered species management are, ultimately, manifestations of this ethical responsibility that have been filtered through the political process. Protecting places is often viewed as the most effective way to meet this responsibility (Terborgh et al. 2002) . Consequently, institutions ranging from local municipalities to global programs have developed goals for establishing protected areas. Target 11 of the Aichi Biodiversity Targets of the Convention on Biological Diversity, for example, is to have 17% of terrestrial and inland water areas of signatory nations conserved in ecologically representative and well connected systems of protected areas by 2020 (www.cbd.int/sp/targets), and the United Nations Millennium Development Goals include national goals for the percentage of terrestrial and marine surface area in protected areas (UNEP 2007) . In some cases, restoration is also driven by an ethical response to environmental degradation, especially when the focus is on the return of a damaged system to its previous, undamaged state (replete with all its species). In other cases, restoration is focused on Figure 2 . Ecosystems or sites may undergo a wide variety of changes in conservation value (e.g., biodiversity, ecosystem services) from the past to the present and into the future. To illustrate the differences and overlaps between the focus of conservation and that of restoration, we highlight several potential trajectories of change in conservation value for particular ecosystems or sites without and with conservation or restoration. For clarity, only trajectories from a system with high past conservation value (the darker circles) are shown. (a) Likely trajectories in the absence of intervention. At some past time, states could span a range of conservation values, from low (lighter) to high (darker); note that, by this accounting, even degraded sites may retain some conservation value. Currently, these states may have stayed the same or declined in value to various degrees. Future change may either continue or amplify these trends. (b) Potential trajectories with intervention. Conservation is intended to maintain systems with high conservation value, whereas restoration aims to push the system in directions that will increase conservation value, fully or partially. This may include simply halting degradation processes or ameliorating threats such that ongoing decline is averted. Because of uncertainties in future conditions (e.g., climate change, land-use change), conservation or restoration actions may result in multiple possible outcomes. Conservation often has species rather than ecosystems or sites as the primary object of concern, which further complicates this simple depiction. human uses; the goal is to engineer systems to enhance vital ecosystem services and resources that people need.
Although the goals of conservation and restoration often involve the same indicators of progress-for example, the area of tidal wetland habitat protected or restored-the expected or desired outcomes usually differ, so what qualifies as "success" differs. Successful conservation of the wetland may relate to the complex of species occupying the area (its biodiversity value), whereas successful restoration may be judged by the effectiveness of the wetland in preventing erosion or enhancing water quality. It should be a simple matter to recognize that the goals are complementary and may The California Delta forms where the Sacramento and San Joaquin rivers meet before emptying into San Francisco Bay. Historically, the delta was a vast labyrinth of wetlands; now, only 5 percent of the wetlands remains (Lund et al. 2010; Whipple et al. 2012) .
Even before the current drought, there was not enough water to maintain the diminished ecological condition of the delta and meet the burgeoning demands of agriculture and the 25 million people that use water from the delta. To increase the reliability of water supplies, a massive engineering project has been proposed to transport water from the Sacramento River to the Central Valley and southern California. To mitigate the effects on endangered fish, nearly 600 square kilometers of tidal wetland and floodplain habitat would be restored. The project (still under review) provides an opportunity to assess how restoration and conservation might be integrated in the areas we highlighted.
Realistic and complementary goals
The goals of restoring wetlands combine benefits to people with enhanced habitat for native fish. Restored tidal marshes can capture sediment, ehnance water quality, increase flood protection, and protect levees from erosion. They also provide spawning habitat for fish, foster pelagic trophic webs, and confer protection from predatory fish. Whether restoration on the scale envisioned in the delta is realistic, however, will depend on an unwavering long-term commitment, which is always problematic.
Priorities
Not all places in the delta are suitable for restoration, nor can all of the restoration be done at once. Several broad areas have been provisionally prioritized using criteria that recognize both restoration feasibility and conservation benefits. The feasibility and longterm security of wetland restorations also relate to the 1800 kilometers of levees that channelize water flows through the delta. Separate plans are underway to prioritize levees to prevent breaks and flooding of areas behind the levees (many of which are below sea level). So far, there is little linkage between the prioritization of levees and habitat restoration.
Changing environments
As an estuary, the delta is subject to tides. Unless sedimentation can keep up with rising sea levels, restored marsh vegetation may be innundated. Greater flows of fresh water may be needed to keep salinity levels from increasing as tides intrude farther into the delta. Climate change may also alter the amount and timing of flows and the frequency and magnitude of floods. These factors are already creating conflicts over water allocations to wildlife and those to people, which will only increase as water becomes more precious. Restoration and conservation plans need to consider these conflicts and trade-offs.
Escalating uncertainty
Whether habitat restoration will yield the desired benefits is always uncertain, but the combination of future environmental changes with greater demands for water to support agriculture and people increases the uncertainty. Adaptive management offers a way to cope with this uncertainty, but it requires long-term monitoring to ensure that the benefits to people and ecosystems are emerging as planned, and management and policy need to be flexible in case they aren't. Experience suggests that this is difficult.
Public support
Achieving the complementary goals of restoration and conservation requires suitable places, most of which are privately owned. There must be willing sellers, but once the plans are made public, land prices are likely to increase, limiting what can be done with the available funds. Because habitat restoration in the delta is linked to what happens to the water, it will be contentious. Current plans include stakeholder involvement from the outset; for the complementary benefits to be realized, stakeholder needs to be broadly defined to include conservationists, scientists, landowners, agriculturalists, local communities, and a host of other parties. Reaching consensus will be difficult, because people differ in their perceptions of how water should be used and whether restoration supports or hinders those uses.
Because of the complexity of the ecosystem, the ongoing and future environmental changes, and the conflicting demands for water, integrating restoration that benefits people with conservation in the delta will be difficult. Much of the restoration is still being planned, however, so the opportunity is there. Science can inform the process, but how restoration and conservation are actually integrated will hinge on social and political factors.
Downloaded from https://academic.oup.com/bioscience/article-abstract/65/3/302/237580 by guest on 05 March 2018 be achieved by either conservation or restoration actions, but this requires that the shared goals be clearly stated and incorporated into the actions at the outset.
Setting priorities. Whatever the goals, there is an underlying assumption that we can do everything or, at least, anything we set our minds to do. But not all deserving restoration projects can be undertaken, and not all species can be saved. Gains in restoring habitats may erode with changing environmental conditions unless there is ongoing investment, and the rates of landscape disturbance, conversion, and deterioration are likely to continue to outpace restoration efforts. Most of the taxa listed under the US Endangered Species Act are conservation reliant and will require ongoing management even after recovery goals have been met (Scott et al. 2010) . The queue of species meriting conservation attention will only expand as the consequences of changing climate and land use play out. Because the fences that enclose protected areas do not keep invasive species out or stop vegetation succession or fires, these areas will demand continued management to maintain their desired values. The costs of doing restoration and conservation and then maintaining the gains will often continue for decades.
So priorities must be established. Formal protocols have been developed to establish priorities for conserving species or places (e.g., Moilanen et al. 2009 ), but much less attention has been given to prioritizing restoration efforts (but see Noss et al. 2009 , Wilson et al. 2011 In some situations, the best approach may be to do nothing-to let nature take its course (Landres 2010) . The consequences of doing nothing, however, differ for restoration and conservation. Places will still exist even if they are not restored, albeit in a degraded and ecologically diminished form. Perhaps they can be restored later. Conservation triage, however, may condemn a species to extinction, from which there is no return (talk of deextinction notwithstanding). This is why Pimm (2000) and Noss and colleagues (2009) suggested that triage for species is not an option. In the absence of transparent and evidence-based prioritization, however, triage happens by default when limited funds are directed to conserving particular-often charismatic-species.
Changing environments. Establishing goals and priorities for restoration and conservation would be difficult even in a stable world. But the notion that environments are stable is an illusion, a product of wishful thinking fostered among the public by a deep-held belief in the balance of nature and among many ecologists by a desire for general laws and the simplification that they entail. Although resource managers and conservationists have acknowledged for some time that environments vary (i.e., in concepts such as historic range of variation; Wiens JA et al. 2012) , they have been comfortable regarding such variations as short-term departures from unchanging long-term average conditions, at least over the customary time scales of conservation and restoration actions.
Such an approach is becoming increasingly untenable as the Earth moves more deeply into the Anthropocene (Steffen et al. 2011 , Martin et al. 2014 . Land uses and, consequently, the composition and structure of landscapes are changing in response to human population pressures and the forces of local and global economics. Changing land use will interact with climate change to affect the distributions of species (Jongsomjit et al. 2013) . As species distributions ebb and flow, biotic communities will be disassembled and reassembled in new ways. The resulting novel or "no-analog" assemblages and ecosystems will become more prevalent (Stralberg et al. 2009 ). Restoration and conservation will be confronted with multiple targets that move about in time and space (figure 2b). Protected areas may no longer contain the species they were designed to protect. Forestalling the spread of undesired invasive species will require greater management effort and entail greater costs. Ecological dynamics will become a new game, played by different players following different rules on different playing fields. Current protocols for prioritizing species or places for conservation or restoration may no longer work or may require that different variables be related in different ways.
These effects will not be the same everywhere. Climate is changing more rapidly and more dramatically in the Arctic than elsewhere, and sea-level rise is already threatening some Pacific islands and atolls. Extraction of natural and mineral resources is more damaging and causing greater transformations of landscapes in parts of the developing world (Indonesia, the Amazon) than in Europe, and mountaintop mining and extraction of oil from tar sands are creating new, massive restoration challenges in North America. As droughts become more severe in some regions, demands for water will increase, altering local and regional hydrologies and agricultural practices. The increasing concentration of human populations in urban centers will change land uses in rural areas, leading to increased afforestation in some regions and increased desertification in others, depending on how climate changes. Episodic events (e.g., floods, droughts, heat waves) are projected to become more frequent and more extreme (National Research Council 2013) . Collectively, such multidimensional changes in the physical, biological, and cultural environments create mounting uncertainties about the outcomes of restoration or conservation efforts, no matter how carefully they are planned.
Escalating uncertainties. Natural resource managers and conservationists, however, want certainty in the outcomes of their actions, and scientists strive to provide it. Statistical tests or models help to specify that certainty. Because ecological systems are dynamic, unanticipated events can lead to unanticipated consequences (Robert Burns' passage "The best-laid schemes o' mice an' men/Gang aft agley, " comes to mind). For example, years of effort and millions of dollars were spent in developing a plan for the long-term management of forests in the Pacific Northwest that would balance protection of threatened northern spotted owls (Strix occidentails caurina) with timber harvesting (Thomas et al. 2006) . The plan was controversial, and the changes in harvesting practices it required affected the economies of local communities that had depended on logging. However, the plan did not anticipate the range expansion of barred owls (Strix varia), which have moved into the old-growth habitat reserved for spotted owls and displaced them from many of their nesting sites (Wiens JD 2013) , compromising the conservation efforts.
Uncertainty about the outcomes of restoration and conservation actions will only increase as the effects of rapid environmental changes become more pronounced and extreme events become more frequent. The targets of restoration and conservation actions will respond to the changes at different speeds, on different trajectories. The multiplicity of moving targets will make the outcomes of actions increasingly indeterminate as time passes; mounting efforts will be required to maintain a given target in the desired state.
Whether there are single or multiple targets, however, both restoration and conservation rely on the premise that system dynamics are essentially linear. This linearity allows managers to assume that approaches that have worked in the past will continue to work in much the same way in the future. The role of feedbacks in maintaining a system within a stability envelope has long been recognized in systems theory and its ecological permutations. Resilience theory has extended these ideas to explore how ecological systems can absorb the effects of disturbances and environmental changes while maintaining their functional properties, and fostering resilience has become an objective of conservation and restoration practices (Walker and Salt 2012) .
Pushed far enough by the forces of change, however, ecological systems will inevitably encounter thresholds that overwhelm resilience. Such sudden, abrupt nonlinearities magnify uncertainties. If a system shifts into an alternative state, as in the state-and-transition dynamics of arid and semiarid ecosystems (Bestelmeyer 2006) or regime shifts in oceanic ecosystems (Mantua and Hare 2002) , the desired targets of conservation or restoration actions may no longer be attainable. The difficulty is that we generally do not know where a threshold lies, how close a system is to the threshold, or what lies on the other side. Although the identification, prediction, and treatment of thresholds has been an area of active research in ecology for some time Luck 2005, Suding and Hobbs 2009 ), relatively few examples exist in which threshold concepts have been applied successfully.
What can be done?
What can conservation and restoration do to meet the challenges of a changing world in which species are shifting distributions, communities are disassembling and reassembling in new configurations, extreme events threaten to push systems beyond thresholds into unknown territory, and the outcomes of actions are increasingly uncertain? Much has already been written about the many steps that could be taken (e.g., Martin et al. 2014) . Here, we offer recommendations related to the challenges identified above. In box 1, we consider how they may apply to a specific example.
Frame realistic and complementary goals. Much of what conservation and restoration have been doing successfully will continue to be successful. Places set aside for nature protection or designated for compatible human uses will continue to shelter biodiversity. Restored ecosystems will continue to have greater natural and utilitarian values than heavily degraded areas. These efforts should not be allowed to diminish because of concerns about their value in a changing world.
To be effective, however, the goals of conservation and restoration actions must be broadened and coupled with one another. Focusing conservation only on natural communities or pretty places ignores the realities of the Anthropocene, in which the imprints of human actions are everywhere. There are conservation gains to be made in the places where people live and work (Miller and Hobbs 2002, Rolston 2012) . In a rapidly changing environment, using historical conditions to set targets for restoration ensures that the targets will be missed. Although restoring systems to long-past conditions may not be possible or even desirable, history can still provide insights about how systems once functioned that may help to guide current actions. Historical analyses of the California Delta, for example, have shown that hydrologic flows through different areas were quite different before the system was engineered with a vast network of levees and channels (Whipple et al. 2012) . Consequently, applying the same habitat restoration approaches everywhere in the delta may not be effective. The dynamic reference concept (Hiers et al. 2012 ) provides a start on how to incorporate temporal and spatial dynamics into restoration and conservation.
Embrace uncertainty. No matter how clearly goals are defined and how realistic they are, environmental variation and change and the attendant uncertainties may make it difficult to attain firmly set goals. Things may not go as planned, so goals may need to change. This is where adaptive management comes in. Adaptive management provides a formalized framework for moving from goals and objectives through the planning and implementation of management actions, followed by monitoring and analysis to see what happens, and then using what has been learned to adjust the management actions or-if necessary-to revise the goals (Williams and Brown 2012) . By fostering judicious flexibility, adaptive management can make uncertainty less of a paralyzing problem for decisionmaking.
Adaptive management can be a ponderously slow process, however, which may explain why it is frequently included in planning but rarely fully executed. As the pace of environmental change quickens, proposed actions may be outmoded before they can be implemented or their consequences evaluated. Adaptive management may need to be proactive or anticipatory, proposing management actions appropriate to how the system is expected to be at some time in the future rather than how it is now or was when planning was initiated (Vlieg and Zandvoort 2013) . This approach entails greater risk and uncertainty, which will be exacerbated as the frequency of extreme events and the likelihood of encountering thresholds increase. Imaginative uses of scenario models can help in evaluating the potential effectiveness of restoration and conservation actions under changing circumstances in the novel ecosystems of the future.
Jointly prioritize actions. The expectation that appropriate conservation measures will lead to the recovery of threatened and endangered species or that restoration will result in self-sustaining ecosystems requiring no further attention is, unfortunately, largely unfounded. Demands for conservation and restoration actions will continue to grow, outstripping the resources available to support the actions. Prioritization is essential. The challenge, however, is to decide what is to be prioritized (i.e., what are the goals), what criteria to include in the prioritization algorithm (and how to weight them), how (or whether) to include future considerations such as vulnerability to climate change, and who will make the decisions. Different prioritization approaches can lead to quite different results, which matter to the species or places whose priority is too low to merit funding or action. Some sort of triage is inevitable; better that the crucial decisions be made thoughtfully on the basis of careful analyses than without thinking through the priorities and probabilities of long-term success. This, in turn, requires careful consideration of what "success" is (e.g., Zedler 2007) , and there is even active consideration of having open-ended projects in which a desired endpoint is not determined a priori (Hughes et al. 2012 ).
Enlist public support. Although the prioritization process, itself, can be scientific, the goals and decisions-especially those involving triage-depend on societal values. Perceptions of what conservation and restoration are all about vary greatly, both in society at large and within scientific and practitioner communities. Some see conservation as being only about setting aside areas for nature or protecting a few charismatic species, with little regard for the economic consequences or effects on human communities that may be displaced or disadvantaged. Some see restoration as a valuable way to reconnect human society with nature, whereas an alternative perception is that restoration often aims to create designer ecosystems molded to meet human needs rather than natural values or to cover over the effects of environmentally damaging practices. Although none of these perceptions is correct on its own, they reflect a failure to communicate what conservation and restoration really are about and how they relate to people.
Recognizing that preaching to the choir will not reach those who do not sing, conservation science has begun to give more attention to the nexus at which nature and people intersect, and conservation organizations have incorporated people more explicitly into their marketing. Conservationists increasingly talk about how nature provides economically valuable services-ecosystem services-to people; how nature can enhance the resilience of human infrastructure to natural disasters; or how "nature" has become domesticated, so that it is all around us. To broaden its appeal, conservation has shifted toward a more pragmatic, even utilitarian philosophy, accompanied by a relaxation of the idealistic environmental ethics of its past (Rolston 2012 ).
Restoration ecology is also undergoing a transformation, with increased focus on building from local, often uncoordinated activities to one that tackles broadscale, even global problems (Menz et al. 2014) . It is also becoming more inclusive of a variety of approaches and motivations, from the purely biocentric to a focus on ecosystem services (e.g., Hobbs et al. 2014) . In neither case are the transitions easy or without controversy.
Prospects. Despite their different origins, conservation and restoration have converged to a remarkable extent. There is enough that is distinctive about each approach to maintain their separate identities: however, there is much to be gained by bringing them closer together. How might this be done?
The recognition that both enterprises share common aims, tools, and approaches means that more attention should be focused on assessing goals and how best to achieve these goals. Hobbs and colleagues (2011) suggest that both conservation and restoration increasingly demand approaches requiring active intervention. Identifying when, where, and how to apply effective interventions is becoming the major task facing ecosystem management in general; conservation and restoration are both part of this enterprise. The benefits of doing so are multiple and revolve around outcomes rather than activities and the synergies to be gained by combining different approaches in the pursuit of these outcomes.
The time may be ripe for reassessing how conservation and restoration can capitalize on their shared strengths. Both disciplines are experiencing some tension and turmoil about how they should respond to rapidly changing environmental and socioeconomic conditions. In conservation biology, debate has been focused on whether the predominant approach should emphasize human well-being rather than continuing to focus primarily on natural values (e.g., Kareiva 2014 , Soulé 2014 . In restoration ecology, the question of adapting restoration goals in light of the increasing prevalence of novel ecosystems has been similarly debated, with proponents suggesting that the issue needs to be addressed and detractors arguing that raising the issue risks sliding down a slippery slope toward weaker restoration efforts and poorer outcomes (e.g., Hobbs et al. 2013 , Murcia et al. 2014 . In both cases, the proponents of new or alternative approaches are criticized for threatening to derail the conservation or restoration enterprise, but they argue in return that their proposals should be considered as complements, not alternatives, to current practices. Such debates create an opportunity to reassess where conservation and restoration are heading and how they might be more closely integrated.
We have emphasized the importance of framing realistic and complementary goals, embracing uncertainty, jointly prioritizing actions, acknowledging environmental change, and enlisting public support as key elements of developing a more meaningful and integrated approach that blurs disciplinary boundaries. There is a need to focus on desired outcomes and use all the available tools, seeking common ground rather than emphasizing differences. It makes little sense to dichotomize approaches-preservation versus utilitarian, nature versus people, restoration versus conservation, and so on. Things are not and never have been black and white (Wiens JA 2007) .
